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1. Introdução
&RQIRUPH WUDEDOKRGH6HQDHWDO HQWUHDVYDULHGDGHVGHDEDFD[LVH[LVWHPGLIHUHQoDVQDVSUR-
SULHGDGHVWpUPLFDVHPHFkQLFDVGDQGRRSo}HVQDHVFROKDGHGHWHUPLQDGD¿EUDSDUDVHUXWLOL]DGDFRPRUHIRUoR
HPFRPSyVLWRVFRQIRUPHDXWLOL]DomRHRSURFHVVDPHQWR$V¿EUDVYHJHWDLVVmRFRQVWLWXtGDVSULQFLSDOPHQWHSRU
OLJQLQDFHOXORVHHKHPLFHOXORVHDOpPGHiFLGRVJUD[RVDo~FDUHVOLYUHVDPLGRSHFWLQDLQRUJkQLFRVHQWUHRXWURV
52:(//HWDO$VSURSULHGDGHVGDV¿EUDVYHJHWDLVSRGHPVHUFRUUHODFLRQDGDVFRPDOJXQVSDUkPHWURV
HVWUXWXUDLVHFRQIRUPHDOJXQVDXWRUHVRWHRUGHFHOXORVHLQÀXHQFLDQDVSURSULHGDGHVPHFkQLFDVGD¿EUD0&/$8-
*+/,1(7$,708.+(5-((H6$7<$1$5$<$1$52:(//HWDO
(VWHHVWXGRPHGLXSURSULHGDGHVPHFkQLFDVGHWUDomRGH¿EUDVGHIROKDVGHFXOWLYDUHVVLOYHVWUHVHKt-
EULGRVGHDEDFD[LVFRPREMHWLYRGHLGHQWL¿FDU¿EUDVSDUDVHUHPXWLOL]DGDVFRPRUHIRUoRPHFkQLFRHPFRPSyVLWRV
SROLPpULFRV ELRGHJUDGiYHLV&DUDFWHUL]DUDPVH WDPEpPRV WHRUHV GH H[WUDWLYRV OLJQLQD KRORFHOXORVH FHOXORVH
FHOXORVHQDIRUPDQDWLYDHKHPLFHOXORVH(VVHVUHVXOWDGRVVHUYLUDPGHEDVHSDUDVHOHomRGLUHWDHRXSDUDSURJUD-
PDGHPHOKRUDPHQWRJHQpWLFRFRPLQWXLWRGDXWLOL]DomRGD¿EUDGDIROKDGHDEDFD[LFRPRUHIRUoRPHFkQLFRHP
FRPSyVLWRVSROLPpULFRV
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2. Materiais e Métodos
'R]HDFHVVRVGH¿EUDVGHIROKDVGHDEDFD[LVLGHQWL¿FDGRVQD7DEHODWLYHUDPDVIROKDVFRUWDGDVHDV
¿EUDVIRUDPVHSDUDGDVPHFDQLFDPHQWHGDVIROKDVSRUPiTXLQDGHV¿EUDGRUDFRPSRVWHULRUVHFDJHPHPHVWXIDFRP
FLUFXODomRGHDUSRUKRUDVD&$OpPGRVGR]HDFHVVRV¿EUDVGDVIROKDVGRFXUDXiIRUDPXWLOL]DGDVFRPR
UHIHUrQFLD
2VGR]H DFHVVRV WLYHUDPVXDV¿EUDV FDUDFWHUL]DGDVTXDQWR DRV VHXV FRQVWLWXLQWHV OLJQRFHOXOyVLFRV2V
H[WUDWLYRVIRUDPUHWLUDGRVHPHGLGDVDVPDVVDVDSyVWUrVHWDSDVUHÀX[RHP6R[KOHWSRUKRUDVHPDFHWRQD
DXWRFODYHFRPiJXDD&HNJIFPðSRUPHLDKRUDHSRU¿PKRUDVGHUHÀX[RHP6R[KOHWFRPPLVWXUD
KH[DQRHWDQROYY$OLJQLQDLQVRO~YHOIRLLVRODGDGDV¿EUDVVREKLGUyOLVHiFLGDFRPVROXomRGH+SO YYFRQIRUPHQRUPD7$33,7P(DFRQFHQWUDomRGDOLJQLQDVROXELOL]DGDIRLFDOFXODGDFRPRVYDORUHV
GDDEVRUEkQFLDFRQIRUPHHTXDomR&JO $$2WHRUGHKRORFHOXORVHFDUERLGUDWRVWRWDLV
SUHVHQWHVFHOXORVHHKHPLFHOXORVHIRLREWLGRFRQIRUPHQRUPD7$33,7PXWLOL]DQGRiFLGRDFpWLFRJODFLDOH
FORULWRGHVyGLR3$YY3DUDRWHRUGDFHOXORVHIRUDPVHJXLGRVSURFHGLPHQWRVGDQRUPD7$33,7P
2WHRUGHKHPLFHOXORVHpREWLGRSHODGLIHUHQoDHQWUHRWHRUGHKRORFHOXORVHHFHOXORVH
$V¿EUDVIRUDPHQVDLDGDVVREWUDomRFRQIRUPHQRUPD$670')RLXWLOL]DGDPiTXLQDGHHQVDLRV
XQLYHUVDLV(0,&'/FRPYHORFLGDGHGHHQVDLRGHPPPLQ
3. Resultados e Discussão
$VYDULDo}HVGRVYDORUHVPpGLRVSDUDFDGDFXOWLYDUGHH[WUDWLYRVOLJQLQDFHOXORVHKHPLFHOXORVHHKROR-
FHOXORVHREWLGRVFRPRVUHVSHFWLYRVSHTXHQRVGHVYLRVSDGU}HVFDUDFWHUL]DPRVGR]HDFHVVRVFRPRGLVWLQWRVHQWUH
HOHVSHODFRPSRVLomRTXtPLFD7DEHOD2VSHUFHQWXDLVGHH[WUDWLYRVYDULDUDPSDUDRVGR]HDFHVVRVHQWUHH
VXSHULRUHVDRVYDORUHVLQIRUPDGRVGHD6$7<$1$5$<$1$HWDOSDUDFXUDXiHDEDFD[LFR-
PHUFLDOUHVSHFWLYDPHQWHFRQ¿UPDQGRTXHRPpWRGRDGRWDGRSDUDH[WUDomRIRLH¿FLHQWH$OLJQLQDVRO~YHOYDULRX
GHDHDOLJQLQDWRWDOYDULRXGHD2VGR]HDFHVVRVHVWXGDGRVDSUHVHQWDUDPYDORUHVVXSHULRUHV
GHOLJQLQDDRVFLWDGRVQDOLWHUDWXUDSDUDJrQHURDQDQiVD6$7<$1$5$<$1$HWDO&RQIRUPH
PRVWUDGRQD7DEHODRVYDORUHVGHFHOXORVHYDULDUDPGHDYDORUHVVXSHULRUHVFRPSDUDGRVFRP¿EUDVGH
RXWUDVHVSpFLHVEDJDoRGHFDQDDSUHVHQWDGHDEDPEXGHDMXWDGHDVLVDOGHD
HFRFRGHD6$7<$1$5$<$1$HWDO2VDOWRVYDORUHVGHFHOXORVHLQGLFDPTXHDV¿EUDVH[WUDt-
GDVGDVIROKDVGHDEDFD[LVGLYHUVRVSRGHPVHUYLUGHIRQWHSDUDH[WUDomRGHQDQR¿EUDV2VWHRUHVGHKHPLFHOXORVH
YDULDUDPGHDHDKRORFHOXORVHGHDYDORUHVLJXDLVRXVXWLOPHQWHLQIHULRUHVDRVDSUHVHQWDGRVSRU
RXWURVDXWRUHVSDUDRXWUDVYDULHGDGHVGH$QDQDV6$7<$1$5$<$1$HWDO&255($
7DEHOD,GHQWL¿FDomRGDV¿EUDVGHIROKDVGHDEDFD[LVWHRUHVFRQVWLWXLQWHVOLJQRFHOXOyVLFRVUHVXOWDGRV
GHPyGXORHOiVWLFR(HUHVLVWrQFLDjWUDomRıV
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D([WUDWLYRE6RO~YHOF,QVRO~YHOG7RWDOH&HOXORVHI+HPLFHOXORVH
2VHQVDLRVGHWUDomRGDV¿EUDVDSUHVHQWDUDPFDUDFWHUtVWLFDVIUiJHLV2VPyGXORVHOiVWLFRVYDULDUDPHQWUH
H*3DHDUHVLVWrQFLDjWUDomRYDULRXGHD03D2VYDORUHVGHPyGXORHOiVWLFRHUHVLVWrQFLDDWUDomR
IRUDPVXSHULRUHVHPUHODomRDRXWURVDFHVVRVGH¿EUDVGHIROKDVGHDEDFD[LVFRPYDORUHVUHVSHFWLYDPHQWHGH
D*3DHGHD03D6(1$1(72HWDO2VYDORUHVGHPyGXORHOiVWLFRHUHVLVWrQFLDjWUDomRDSUH-
VHQWDGRVSHODV¿EUDVGRVGR]HDFHVVRVHVWmRGHQWURGDVIDL[DVGHYDORUHVDSUHVHQWDGRVSHORFXUDXi6$7<$1$-
5$<$1$HWDO720&=$.HWDOXPD¿EUDFRPXWLOL]DomRFRPRUHIRUoRPHFkQLFRMiFRQVROLGDGR
/(­2HWDO3RURXWURODGRRVYDORUHVGHPyGXORHUHVLVWrQFLDjWUDomRIRUDPVXSHULRUHVHPUHODomRDRX-
WUDV¿EUDVFRPRDVGHDEDFD[LVFRPHUFLDLV6$7<$1$5$<$1$HWDO2VDOWRVYDORUHVGHPyGXORHOiVWLFR
HUHVLVWrQFLDjWUDomRDSUHVHQWDGRVSHODV¿EUDVHQVDLDGDVLQGLFDPTXHTXDOTXHUXPGRVDFHVVRVDYDOLDGRVSRGH
VHUXWLOL]DGRFRPRUHIRUoRPHFkQLFRTXDQGRRREMHWLYRpDXPHQWDURPyGXORHOiVWLFRRXDUHVLVWrQFLDjWUDomRGH
XPFRPSyVLWR
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!)LJXUD0yGXORHOiVWLFRHPIXQomRGRWHRUGHFHOXORVH
2PyGXOR HOiVWLFR DSUHVHQWD WHQGrQFLD GH LQFUHPHQWR FRP R DXPHQWR GR WHRU GH FHOXORVH )LJXUD
(VWHFRPSRUWDPHQWRMiIRLREVHUYDGRHpMXVWL¿FDGRSRU0XNKHUMHHH6DW\DQDUD\DQDH0F/DXJKOLQH7DLW
RXVHMDRPyGXORHOiVWLFRHDUHVLVWrQFLDjWUDomRSRVVXHPXPDUHODomRGLUHWDFRPDTXDQWLGDGHGHFHOXORVH
QD¿EUDYHJHWDO8WLOL]DQGRVHGDHTXDomRH[SHULPHQWDOREWLGDQDFRUUHODomRGRPyGXORHOiVWLFRHPIXQomRGR
WHRUGHFHOXORVH( &HOXORVHSDUDRYDORUGHGHFHOXORVHREWpPVHXPPyGXORHOiVWLFRGH
*3D(VWHYDORUpSUy[LPRGRYDORUGRPyGXORHOiVWLFRGDFHOXORVHLVRODGDPHGLGRYLD0LFURVFRSLDGH)RUoD
$W{PLFDSRU,ZDPRWRHWDOHQWUHH*3D*3DMXVWL¿FDQGRDXWLOL]DomRGRWHRU
GHFHOXORVHSDUDVHOHFLRQDU¿EUDVFRPRUHIRUoRPHFkQLFRHPFRPSyVLWRVSROLPpULFRV
4. Conclusões
2VWHRUHVGHH[WUDWLYRVYDULDUDPGHDDOLJQLQDWRWDOYDULRXGHDDFHOXORVHGHD
KHPLFHOXORVHGHDHKRORFHOXORVHGHD2VDOWRVWHRUHVGHFHOXORVHLQGLFDPTXHDV¿EUDVGDVIROKDV
GHDEDFD[LVSRGHPVHUXWLOL]DGDVSDUDSURGXomRGHQDQR¿EUDV2VPyGXORVHOiVWLFRVYDULDUDPHQWUHH*3DH
DUHVLVWrQFLDjWUDomRYDULRXGHD03DYDORUHVVXSHULRUHVDRVGHRXWUDV¿EUDVYHJHWDLVRTXHMXVWL¿FDD
XWLOL]DomRGH¿EUDVGHDEDFD[LVFRPRUHIRUoRPHFkQLFR)RLREVHUYDGDUHODomRGLUHWDHQWUHRVPyGXORVHOiVWLFRVH
RVWHRUHVGHFHOXORVHGDV¿EUDVSRGHQGRDFHOXORVHYLUDVHUXWLOL]DGDFRPRSDUkPHWURSDUDVHOHomRGH¿EUDVYHJH-
WDLV(VWHHVWXGRSUpYLRLQGLFDTXHDV¿EUDVGDVIROKDVGHDEDFD[LVGHYHPVHUXWLOL]DGDVFRPRIRQWHGHQDQR¿EUDV
SDUDDSURGXomRGHQDQRFRPSyVLWRV
Agradecimentos
2VDXWRUHVDJUDGHFHPD&13T&$3(6),1(3)$3(6333*&(08)6&DUH(PEUDSDSHORVXSRUWH
¿QDQFHLUR
Referências
&255($$&3UHSDUDomRGHQDQR¿EUDVGHFHOXORVHDSDUWLUGH¿EUDVGHFXUDXiSDUDRGHVHQYROYLPHQWRGH
QDQRFRPSyVLWRVSROLPpULFRVFRP(9$7HVH8QLYHUVLGDGH)HGHUDOGH6mR&DUORV
,:$02726.$,:,62*$,$,:$7$ZDWD7(ODVWLFPRGXOXVRIVLQJOHFHOOXORVHPLFUR¿EULOVIURP
WXQLFDWHPHDVXUHGE\DWRPLFIRUFHPLFURVFRS\%LRPDFURPROHFXOHV
/(­2$/0$&+$'2,6'H628=$6)625,$12/3URGXFWLRQRIFXUDXi$QDQDVHUHFWLIR-
OLXV/%6PLWK¿EHUVIRULQGXVWULDODSSOLFDWLRQVFKDUDFWHUL]DWLRQDQGPLFURSURSDJDWLRQ$FWD+RUWLFXOWXUDH
,6+6
0&/$8*+/,1(&7$,75$)UDFWXUHPHFKDQLVPRISODQW¿EUHV-RXUQDORI0DWHULDOV6FLHQFH9
1
08.+(5-((366$7<$1$5$<$1$.*6WUXFWXUHDQGSURSHUWLHVRIVRPHYHJHWDEOH¿EHUV3DUW
3LQHDSSOH¿EUH-0DWHU6FL
52:(// 50 +$1 -6 52:(// -6 &KDUDFWHUL]DWLRQ DQG IDFWRUV DIIHFWLQJ ¿EHU SURSHUWLHV,Q
)52//,1,(/(­2$/0$77262/+&(GV1DWXUDOSRO\PHUVDQGDJUR¿EHUVEDVHGFRPSRVLWHV6mR
&DUORV(PEUDSD,QVWUXPHQWDomR$JURSHFXiULD
52:(//50<281*5$52:(//-.3DSHUDQGFRPSRVLWHVIURPDJUREDVHGUHVRXUFHV/HZLV
3XEOLVKHUV1HZ<RUN
6$7<$1$5$<$1$.**8,0$5­(6-/:<3<&+)6WXGLHVRQOLJQRFHOOXORVLF¿EHUVRI%UD]LO
3DUW,6RXUFHSURGXFWLRQPRUSKRORJ\SURSHUWLHVDQGDSSOLFDWLRQV&RPSRVLWHV3DUW$$SSOLHG6FLHQFHDQG
0DQXIDFWXULQJ9ROXPH,VVXH3DJHV
6(1$1(72$5$5$8-20$0628=$)9'0$77262/+&0$5&21&,1,-0&KD-
UDFWHUL]DWLRQDQGFRPSDUDWLYHHYDOXDWLRQRIWKHUPDOVWUXFWXUDOFKHPLFDOPHFKDQLFDODQGPRUSKRORJLFDOSUR-
SHUWLHVRIVL[SLQHDSSOHOHDI¿EHUYDULHWLHVIRUXVHLQFRPSRVLWHV,QGXVWULDO&URSVDQG3URGXFWVSS
siagro-2014.indb   417 16/12/14   18:30
R.M.P. Barboza, A.R. Sena-Neto, F.V.D. Souza, L.H.C. Mattoso, J.M. Marconcini418
720&=$.)6$7<$1$5$<$1$.*6<'(1675,&.(57+'6WXGLHVRQOLJQRFHOOXORVLF¿EHUV
RI%UD]LO3DUW,,,±0RUSKRORJ\DQGSURSHUWLHVRI%UD]LOLDQFXUDXD¿EHUV&RPSRVLWHV3DUW$SS±

siagro-2014.indb   418 16/12/14   18:30
